Sinusitis 104 105
in epidemiological studies, the definition is based on symptoms only. We aimed to assess the reliability and 119 validity of a symptom based definition of CRS using data from the GA2LEN European survey.
120
Methods: On two separate occasions, 1700 subjects from 11 centers provided information on symptoms of CRS, 121 allergic rhinitis and asthma. CRS was defined by the epidemiological EP3OS symptom criteria. The difference in 122 prevalence of CRS between two study points, the standardized absolute repeatability and the chance corrected 123 repeatability (kappa) were determined. In two centers 342 participants underwent nasal endoscopy. The 124 association of symptom-based CRS with endoscopy and self-reported doctor-diagnosed CRS was assessed.
125
Results: There was a decrease in prevalence of CRS between the two study phases, and this was consistent 126 across all centers (-3.0%, 95% CI: -5.0 to -1.0%, I 2 =0). There was fair to moderate agreement between the two 127 occasions (kappa = 39.6). Symptom-based CRS was significantly associated with positive endoscopy in 128 nonallergic subjects, and with self-reported doctor-diagnosed CRS in all subjects, irrespective of the presence of 129 allergic rhinitis. 
160
Study design
161
In a first cross-sectional phase (the GA²LEN Survey), 11 participating centers sent a questionnaire by mail to a 162 random sample of at least 3000 subjects aged 15 to 75 years, with up to three attempts to elicit a response.
163
Samples were identified by random sampling from a population based local sampling frame.
164
The questionnaire was newly developed for the diagnosis of chronic rhinosinusitis ( 
200
All statistical analyses were carried out using Stata Version 11 (StataCorp, College Station, TX, USA) and SPSS
201
Version 15 (SPSS Inc., Chicago, IL, USA).
203

RESULTS
204
Eleven centers in seven countries provided data from baseline and follow-up surveys to the coordinating center 
210
Results are based on the subjects who had taken part in both phases of the study (n = 1700). Table 2 shows the 211 standardized difference in prevalence between the two study phases, the absolute repeatability (standardized for 212 disease prevalence) and the unstandardized kappa statistic, for CRS, asthma, allergic rhinitis, and some of their 213 related symptoms. Figure 1 illustrates the standardized difference in prevalence between the two study phases for 214 the outcomes CRS, asthma and allergic rhinitis in each of the participating centers.
215
The prevalence of symptom-based CRS, estimated from the second phase, was lower than that obtained in the 216 first phase (-3.0%; 95% CI -5.0 to -1.0%), and this difference was similar in all centers (I 2 = 0). Standardized 217 absolute repeatability of symptom-based CRS was 91.8%, and the unstandardized kappa was 39.6. All of the 218 individually reported symptoms that contributed to the symptom-based definition of CRS showed a pattern 219 similar to that of CRS.
220
The prevalence of self-reported doctor-diagnosed CRS was lower than symptom-based CRS, with a marginally 
230
Association of symptoms with endoscopy and self-reported doctor-diagnosed CRS
231
Three hundred and forty-two participants in Ghent and Amsterdam underwent nasal endoscopy. 
289
allergic patients had a positive nasal endoscopy. This is a much smaller proportion than in our study
290
(respectively 58% and 65%), but the reason for the difference is unclear, as this study used even less strict 291 criteria for positivity of endoscopy.
292
In the diagnosis of CRS, controversy exists whether or not to corroborate positive symptoms with endoscopy and
293
CT (14). The EP3OS criteria propose a confirmation by either CT or endoscopy. As it is not possible to include
294
CT in epidemiological studies involving healthy subjects, we can only hypothesize that some of our participants
295
with positive symptoms but negative endoscopy may have had radiographic evidence of disease. In fact, in a 296 study comparing CT and endoscopy using a proprietary scoring system in CRS patients (15), 65% of endoscopy 297 negative patients had radiographic evidence of disease. In another study (12), this proportion was 36%.
298
Extrapolating these data to our population, we can estimate that 76% to 87% of our symptom-based CRS 299 diagnoses would be confirmed by endoscopy or CT had both been available.
300
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